IAN vense FUNCTION 


The operations of + and —, and x and +, are inverse operations since one ‘undoes’ the other. 


In the same way, some functions have inverse functions which ‘undo’ each other. 


For a function f which converts x to f(x), the inverse function f~! converts f(x) back to x. 


The inverse function satisfies f(f—'(x))=a and f—'(f(x))=<a. 


For a given function f, an inverse function f~! only exists if, for any value of f(a), there is only 
one corresponding value of x. 


From the Investigation you should have found that: 


Example 8 »)) Self Tutor | 


y=4a—1 has inverse function 2=4y—1 {interchanging x and y} 


. 22=y-2 
. y=2%+2 
… Ja) =20+2 
b (TNT) = f(2x + 2) ff) = FT (321) 
=3(274+2)-1 =2(3x-1)+2 
=g+1-1 =x-2+2 


y = f~! (æ) isa reflection of 
y = f(x) in the line y = x. 


1 For each of the following functions: 
i Find f(x). 
ii Sketch y= f(x), y = f(x), and y => on the same set of axes. 


3 — 2x 


a f(x)=r+3 b f(1)=20+5 € f(z)= ri 


2 Copy the following graphs and draw the graph of each inverse function: 
b y € y 


3 Consider f(x) = 2r +7. 


a Find f(x). b Check that f(f—'(x)) = f-'(f(x)) = x. 
4 Consider f(x -2 
a Find f(x). b Check that f(f—1(x)) = f7(f(2)) = 


5 Consider g(x) = 
a Find g7*(x). b Check that g(g7*(x))=x and g™'(g(x)) =a. 


6 a Sketch the graph of y = 2? and reflect it in the line y = x. 
b Does f(x) — x? have an inverse function? Explain your answer. 


€ Does f(x) =2?, x >0 have an inverse function? Explain your answer. 


7 The horizontal line test says that ‘for a function to have an inverse function, no horizontal line 
can cut it more than once”. 


a Explain why this is a valid test for the existence of an inverse function. 
b Which of the following functions have an inverse function? 


Explain why f(x) =1?—2x +5 is a function but does not have an inverse function. 
Explain why f(x) =a2?—2r+5, x>1 hasan inverse function. 


Show that the inverse function of bis f(x) =1+ /a—4. 
Hint: Swap z and y, then use the quadratic formula to solve for y in terms of x. 


mses see: = 
y Lía) =x 
e ii 


y= f'(x) 
x 


a f-(x)= 


5r 
es) = 


1-32 


4 a f()= 2 


€ g(6)=6, g~'(1) is undefined 


a y b No, as the vertical 
| E line test fails. 
€ Yes, itis y= VT 
(not y = tyT). 


b ¡and iii have inverse functions. 

a Is a function as it passes the vertical line test, but does not 
have an inverse as it fails the horizontal line test. 

b It passes both the vertical line and horizontal line tests. 


